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so as to have a proper phase relation at all times by 
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SOLUTION: The clock signal phase control circuit has a 
means that detects a phase difference between a frame pulse 
given to a frame pulse input terminal 4 and a clock pulse 
given to a clock pulse input terminal 7 and controls a 
phase of the clock pulse depending on the phase difference. 
The means controlling the phase of the clock pulse includes 
a flip-flop 5, a delay circuit 8, a buffer 9, flip-flop 
circuits 11, 12, a low pass filter 13 and an operational 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the clock pulse phase control circuit controlling a data signal and 
a clock pulse so as to have a proper phase relation at all times by absorbing a phase fluctuation or the 
like due to an ambient temperature change of the circuit and a power supply fluctuation or the like without 
employing an expensive component and a complicated temperature compensation circuit. 
SOLUTION: The clock signal phase control circuit has a means that detects a phase difference between 
a frame pulse given to a frame pulse input terminal 4 and a clock pulse given to a clock pulse input 
terminal 7 and controls a phase of the clock pulse depending on the phase difference. The means 
controlling the phase of the clock pulse includes a flip-flop 5, a delay circuit 8, a buffer 9, flip-flop circuits 
11, 12, a low pass filter 13 and an operational amplifier 14. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the clock pulse phase control circuit 
which performs phase control between a data signal and a clock pulse signal especially about the interface 
circuitry applied to digital-signal-processing equipment. 
[0002] 

[Description of the Prior Art] An example of the conventional clock pulse phase control circuit is shown in 
drawing 4 . When drawing 4 is referred to, this clock pulse phase control circuit The data signal input 
terminal 51-1 - 51-n, and a flip-flop (except for a part, it is henceforth described as F/F) 52-1 - 52-n, It has 
the data signal output terminal 53-1 - 53-n, the frame pulse (except for part, it is henceforth described as 
FP) input terminal 54, F/F55, the FP output terminal 56, the clock pulse input terminal 57, the delay circuit 
58, and the buffer 59. 

[0003] n data signals inputted into data signal input terminal 51-n are inputted into the data input terminal of 
F/F52-n. In F/F52-n, retiming is carried out by the clock pulse of the respectively same phase from the 
inputted data signal, and n data signals by which discernment reproduction was carried out are outputted to 
data signal output terminal 53-n. Moreover, similarly, in F/F55, retiming also of the FP inputted into the FP 
input terminal 54 is carried out by the clock pulse of the same phase as the above-mentioned F/F52-n, and 
it is outputted to the FP output terminal 56. The clock pulse inputted into the clock pulse input terminal 57 
supplies a clock pulse in phase to F/each F52-n and 55 with a buffer 59 through the delay circuit 58 which 
consists of a coaxial cable, the distributed constant type delay line, etc. 

[0004] In the conventional technology, the phase between a data signal, and FP and the clock pulse which 
are inputted into each F/F sets up the amount of delay of a delay circuit 58 first, and is adjusted to the 
optimal phase. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the conventional example mentioned above set up the 
phase of a clock pulse first and after that operated with this set point, all phase change by ambient- 
temperature change of a circuit, the source effect, etc. had to absorb by the input phase margin of F/F. For 
this reason, in order to suppress phase change of each circuit as much as possible, there was a case 
where expensive parts and a complicated temperature-compensation circuit were needed. However, even 
if it uses such a method, since it is an open loop control to the last, phase change cannot be oppressed 
completely. 

[0006] the phase change [ without using expensive parts and a complicated temperature-compensation 
circuit for the technical problem of this invention ] by ambient-temperature change of a circuit, the source 
effect, etc. — absorbing -- a data signal and a clock pulse ~ the always optimal phase ~ a relation — it 
needs — it is offering a controllable clock pulse phase control circuit 
[0007] 

[Means for Solving the Problem] According to this invention, a data signal, a frame discernment pulse 
signal, and a clock pulse are inputted, the phase contrast between a frame pulse and a clock pulse is 
detected in the interface circuitry which carries out retiming of a data signal and the frame pulse, and the 
clock pulse phase control circuit characterized by having a means to control the phase of a clock pulse 
according to this phase contrast is obtained. 

[0008] A means to control the phase of the aforementioned clock pulse again according to this invention 
The delay circuit to which the phase of the inputted clock pulse is changed according to a control voltage, 
Input the delayed clock pulse and the clock pulse which is the non-inverter and two kinds of antiphases 
from which a phase differs 180 degrees mutually is generated. A means to use an antiphase clock as a 
clock for carrying out retiming only of the input frame pulse while using a non-inverter clock as a clock for 
carrying out retiming of a data signal and the frame pulse, The means which carries out retiming of the 
frame pulse by which retiming was carried out with the antiphase clock again by the frame pulse by which 
retiming was carried out with the non-inverter clock, The aforementioned clock pulse phase control circuit 
including the low pass filter which removes the high frequency component of the wave of the frame pulse 
by which retiming was carried out again, and the means which applies negative feedback to the control 
input of the aforementioned delay circuit so that the output of the aforementioned low pass filter may 
become fixed is obtained. Furthermore, the clock pulse phase control circuit which has the 1st flip-flop 
which carries out retiming of the frame pulse with a non-inverter clock, the 2nd flip-flop which carries out 
retiming only of the input frame pulse with an antiphase clock, and the 3rd flip-flop which carries out 
retiming of the frame pulse by which retiming was carried out with the 2nd flip-flop of the above again by 
the frame pulse by which retiming was carried out with the 1st flip-flop of the above is obtained. 
[0009] [Embodiments of the Invention] Hereafter, with reference to a drawing, the clock pulse phase control 
circuit by this invention is explained in detail. 



[0010] Drawing 1 is drawing showing the clock pulse phase control circuit by one gestalt of operation of 
this invention. - (g) is drawing showing the example of a wave of each part in this clock pulse phase control 
circuit, and CLK1 and CLK2 to which a data signal mentions (a) later and a frame pulse, (c), and (d) 
mention (b) later, and drawing 2 (a) (e) - (g) show the output of each of three flip-flops mentioned later. 
Drawing 3 is drawing showing the example of a property of this clock pulse phase control circuit. 
[001 1] In drawing 1 this clock pulse phase control circuit The data signal input terminal 1-1 - 1-n, and a flip- 
flop (F/F) 2-1 - 2-n, The data signal output terminal 3-1 - 3-n, and the frame pulse (FP) input terminal 4, It 
has F/F5, the FP output terminal 6, the clock pulse input terminal 7, a delay circuit 8, a buffer 9, F/F 11 and 
12, a low pass filter (LPF) 13, an operational amplifier 14, and reference voltage 15. 
[0012] With reference to drawing 1 - drawing 3 , n data signals inputted into data signal input terminal 1-n 
are inputted into the data input terminal of F/F52-n. In F/F2-n and 5, retiming of a data input 1-n and the FP 
is carried out, and they are outputted to data signal output terminal 3-n and the FP output terminal 6. 
[0013] The clock inputted from the clock pulse input terminal 7 is supplied to the clock which carries out 
retiming of F/F 2-n and the FP through a delay circuit 8 and a buffer 9, and it sets this to CLK1 . Moreover, 
to this CLK1, similarly the clock pulse from which a phase differs 180 degrees is outputted from the buffer 
9, and sets this to CLK2. 

[0014] In F/F1 1, retiming of the same FP as FP inputted into F/F5 is carried out by CLK2 ( drawing 2 (e)). In 
F/F12, retiming of the output of F/F1 1 is again carried out by the output FP of F/F5. Here, if operation of 
F/F5 and F/F11 is observed, while these two F/F has inputted the same FP, the phase relation is carrying 
out retiming of it based on clock pulses CLK1 and CLK2 different 180 degrees, respectively. For this 
reason, when F/F1 1 operates at the phase worst point when F/F5 is operating with the phase optimum 
point, and F/F5 is operating with the phase optimum point conversely, at F/F1 1 , it will operate at the phase 
worst point. 

[0015] Although drawing 2 shows the case where F/F5 is operating with the phase optimum point, in F/F11, 
it is operating at the phase worst point and the part which becomes unfixed by one clock generates an 
output wave like drawing 2 (e). The unfixed part for this one clock is extended with the output FP of F/F5, 
and a wave like drawing 2 (g) appears in the output of F/F12. When F/F1 1 is in the phase worst state, since 
H level and L level are almost equal and the output of this F/F1 2 appears, the output voltage of LPF1 3 
becomes like drawing 3 . And negative feedback is applied to a delay circuit 8 through an operational 
amplifier 14 and reference voltage 15 so that the output of LPF13 may become the optimum point. 
[0016] [Effect of the Invention] The clock pulse phase control circuit by this invention detects the phase 
contrast between a frame pulse and a clock pulse, since it has a means to control the phase of a clock 
pulse according to this phase contrast, it is controlled so that a data signal and a clock pulse serve as 
always optimal phase relation, and phase change of the data based on temperature change, line voltage 
variation, secular change, etc. and a clock is absorbed, and the optimal phase relation is maintained. 

CLAIMS 

[Claim(s)] 

[Claim 1] The clock pulse phase control circuit characterized by having a means to input a data signal, a 
frame discernment pulse signal, and a clock pulse, to detect the phase contrast between a frame pulse and 
a clock pulse in the interface circuitry which carries out retiming of a data signal and the frame pulse, and to 
control the phase of a clock pulse according to this phase contrast. 

[Claim 2] The clock pulse phase control circuit according to claim 1 characterized by providing the 
following. A means to control the phase of the aforementioned clock pulse is a delay circuit to which the 
phase of the inputted clock pulse is changed according to a control voltage. A means to use an antiphase 
clock as a clock for carrying out retiming only of the input frame pulse while inputting the delayed clock 
pulse, generating the clock pulse which is the non-inverter and two kinds of antiphases from which a phase 
differs 180 degrees mutually and using a non-inverter clock as a clock for carrying out retiming of a data 
signal and the frame pulse. The means which carries out retiming of the frame pulse by which retiming was 
carried out with the antiphase clock again by the frame pulse by which retiming was carried out with the 
non-inverter clock. The means which applies negative feedback to the control input of the aforementioned 
delay circuit so that the output of the low pass filter which removes the high frequency component of the 
wave of the frame pulse by which retiming was carried out again, and the aforementioned low pass filter 
may become fixed. 

[Claim 3] The clock pulse phase control circuit according to claim 2 which has the 1st flip-flop which carries 
out retiming of the frame pulse with a non-inverter clock, the 2nd flip-flop which carries out retiming only of 
the input frame pulse with an antiphase clock, and the 3rd flip-flop which carries out retiming of the frame 
pulse by which retiming was carried out with the 2nd flip-flop of the above again by the frame pulse by 
which retiming was carried out with the 1st flip-flop of the above. 



[Translation done.] 



